The aim of the present study was to monitor performance and learning effects for thoracic aortic surgery. In addition, we evaluated the volume-outcome relationship of patients undergoing surgery of the thoracic aorta, comparing the results of two highervolume surgeons (HVSs) with six lower volume surgeons.
INTRODUCTION
In recent years, there has been an increasing pressure for more widespread introduction of methods for monitoring outcomes for surgeons. Though a great deal of performance monitoring and quality control analyses have been applied in many fields of cardiovascular diseases [1, 2] , they have rarely been adopted for thoracic aortic surgery. Further, benchmarking raw outcome data is difficult and complicated by variation in the case mix, procedural techniques and adjunctive therapy. The use of the cumulative sum (CUSUM) control chart has been suggested for both surveillance and quality control [3, 4] . Its use for examining sequential measures or for looking for changes over time has previously been described [5] . Because the CUSUM shows changes over time, it can be used by individual practitioners to monitor their own performance as a form of quality control to give proof of ongoing competence in a particular skill. Indeed, the graphical presentation of CUSUM results permits rapid assessment of competence and readily demonstrates the acquisition of skill at a given task simply by assessing the slope of the curve.
In the present study, we report our experience with control charts to monitor individual surgeons and departmental performance for surgical procedures involving the thoracic aorta, performed at our institution over a 10-year period by eight surgeons. Moreover, in an effort to produce a more accurate departmental quality control analysis we examined the relationship between caseload and early outcomes, comparing results between two higher-volume operators and a group of six lowvolume operators for elective cases and Type A aortic dissection (TAAD) repair.
MATERIALS AND METHODS

Patient selection and data collection
A detailed database of clinical and procedural variables has been maintained on all patients undergoing cardiac surgery in our unit since 2003. All the data presented in the study were prospectively collected and entered into our institutional database, which includes 10 sections that are filled in consecutively by anaesthetists, surgeons, perfusionists, intensive care units and ward doctors. We prospectively analysed data from 867 thoracic aorta procedures (aortic root, ascending aorta and aortic arch) performed between September 2003 and March 2013. Among these, 753 were elective cases and 114 were TAAD repair. We have excluded descending aortic and thoraco-abdominal aortic surgery because these operations are systematically performed by the two higher-volume surgeons (HVSs). Eight surgeons were involved in the study, with different levels of experience, ranging from 36 to 257 operations. The distribution of cases among the surgeons revealed a distinct pattern: two HVSs performed 460 (53%) procedures (elective n = 425 and TAAD n = 35), and a group of six lower-volume surgeons (LVSs) performed 407 (47%) (elective n = 328 and TAAD = 79) procedures. The six LVSs were directly trained in thoracic aortic surgery by the two highervolume operators. The type of operations was classified into three groups (aortic root, ascending aorta and aortic arch procedures) depending on the predominant pathology that led to the operation.
The study was approved by the clinical audit committee of the G. Pasquinucci Heart Hospital to meet ethical and legal requirements, and individual consent was waived.
Surgical technique
All the operations were performed through a median sternotomy apart from 59 cases that were performed through an upper partial sternotomy. For elective cases, cardiopulmonary bypass was established through cannulation of the distal ascending aorta or proximal aortic arch. In the presence of extensive aneurysm formation, the common femoral artery or the axillary artery was used. Venous drainage generally was provided by a two-stage cannula inserted in the right atrium. The left ventricle was vented through the right superior pulmonary vein in the majority of cases. Myocardial protection was predominantly by a combination of intermittent antegrade and retrograde warm blood cardioplegia. Aortic root replacement with reimplantation of coronary buttons was performed using biological or mechanical conduits depending on the patient's preference and clinical status. Valve-sparing operations were performed using the reimplantation technique (David I). Where circulatory arrest was not required, aortic cross-clamping with moderate systemic hypothermia to 32-34°C was used. Where deep hypothermic circulatory arrest was required as the only tool for cerebral protection, the target cooling temperature was 20°C. As an adjunct to profound hypothermia, retrograde cerebral perfusion via the superior vena cava cannula was used until 2005. Thereafter we shifted to selective bilateral antegrade cerebral perfusion. In these cases, the target body core temperature ranged from 24-28°C. From 2003 to 2006 arch replacement was performed with the en bloc technique, while from 2007 we have systematically used a quadrifurcated branched graft for separate reimplantation of the supra-aortic vessels.
In TAAD repair, the operation was adapted to the clinical findings. In general, an attempt was made to resect the intimal tear. Where the intimal tear was in the ascending aorta, this was replaced to the level of the innominate artery with a clampless anastomosis. In the case of partial or complete aortic root involvement, aortic root replacement was performed. Spiral tears extending along the inner curvature of the arch were treated with a hemi-arch replacement. In the case of a completely dissected arch, preoperative descending aortic dilatation and relatively young age (less than 75 years), complete aortic arch replacement with prophylactic aortic arch debranching was performed [6] .
CUSUM charts and statistical analysis
For elective cases, we have used CUSUM charts to monitor performance. The statistical principles were adapted from the comprehensive tutorial by Rogers et al. [7] . CUSUM is defined as: Sn = (Xi − p0), where Xi = 0 for success and Xi = 1 for failure. The graph starts at 0, but is incremented by 1 − p0 for a failure and decremented by p0 for a success. For the purpose of this study, p0, or the 'acceptable failure rate', was set at 10% for the sum of all seven of these adverse outcomes. This graph is very intuitive because it is easier to identify changes in the failure rate: the graph moves upwards if the failure rate increases and downwards if it decreases. Perioperative death is rare after elective thoracic aortic operations (2% in our institution during the study period). It is therefore unsuitable for monitoring performance. We thus sought a more sensitive outcome, and in advance of any analysis we defined surgical failure as the occurrence of one or more of the following events: (i) perioperative death (all deaths within 30 days of operation irrespective of where the death occurred and all hospital deaths after 30 days among patients who had not been discharged after the index operation); (ii) stroke (any new temporary or permanent, focal or global neurological deficit); (iii) perioperative myocardial infarction (new Q-waves >0.04 ms and/or a reduction in R-waves >25% in at least two contiguous leads on electrocardiogram) and (vi) in-hospital reoperation for any cause.
In addition to CUSUM curves, standard statistical tests were used to compare performance between HVS and LVS for elective cases as well as for TAAD repair. Differences between the two groups were compared with the use of Student's t-test for continuous variables and with the χ 2 test or Fischer's exact test for categorical variables. Non-parametric methods were used for variables that were not normally distributed. Finally, in an effort to overcome a potential assignment bias, a propensity score, indicating the predicted probability of being operated by a HVS, was then calculated from the logistic equation for each patient. All the preoperative characteristics listed in Table 1 and the type of operations (aortic root, ascending aorta and aortic arch procedures) were included in the analysis. The model's reliability and its predictive ability were tested with the Hosmer-Lemeshow goodness-of-fit test (P = 0.33) and the C-index (c = 0.79), respectively. The propensity score was then included along with the comparison variable (HVS or LVS) in multivariable analyses of outcome, producing an adjusted odds ratio with 95% confidence interval. Continuous data were expressed as mean ± SD, and categorical data as percentages. All statistical analyses were performed with SPSS version 20.0 (SPSS, Inc., Chicago, IL, USA).
RESULTS
Overall complication rate and institutional CUSUM curve for elective cases 336 (44.6%) involved the aortic root, 388 (51.6%) the ascending aorta and 107 (11.7%) the aortic arch. The overall failure rates were 14.1% (106/753). The incidence rate of in-hospital mortality was 2% (15/753) and compared favourably with the predicted mortality calculated by the logistic EuroSCORE of 6.2%. The institutional CUSUM curve is reported in Fig. 1 . A cluster of surgical failure is clearly evident between procedures 113 and 177, as reflected by the steep positive slope of the curve. This time point is congruent with two new surgeons joining the programme. The early phases of their learning curves added up to a higher overall complication rate for the entire institution. It is important to note that an increase in the learning curve did not translate into a worse operative mortality. That is, the 30-day mortality rate remained stable throughout the study period, consistently remaining below 3%. Subsequently, the curve ran almost horizontally with some small cluster of surgical failures. Interestingly, we did not find a similar cluster of failure when the last four surgeons joined the programme (from operations number 530). For a closer analysis of which event had the highest impact on the rising institutional learning curve, we calculated exclusion learning curves by sequentially eliminating each single complication from the analysis and comparing the resulting calculated curves. This analysis revealed that re-exploration for bleeding played a dominant role. If it was excluded from the failure analysis, the institutional CUSUM curve continued to decline as expected after so many years of institutional experience (Fig. 1 ).
Individual surgeon's performance in elective cases
Eight surgeons were involved in the programme, achieving a different level of experience ranging from 238 to 28 operations. There was a great variability among surgeons in their CUSUM failure curves (Figs 2 and 3). Surgeons A and B began simultaneously the thoracic aortic surgery programme. Surgeon A presented a curve that had a constant upward inflection during the initial experience. Nevertheless, the occurrence of the surgical failure rate was always below the 10% acceptable failure rate. After operation number 140 the curve started to move horizontally, reflecting a better than expected performance. Surgeon B presented a curve that ran almost horizontally till operation number 65. Consecutively, he had a small cluster of failures and then the curve restarted to run horizontally. It is important to note that Surgeons A and B routinely perform the more complicated cases and the vast majority of redo and complex procedures. For both of them, the complication that played a predominant role was reoperation for bleeding. Surgeons C and D were directly trained by Surgeon A. They presented a curve that reflected the typical Values are expressed as n (%) unless otherwise specified. LVS: lower-volume surgeons; HVS: higher-volume surgeons; NYHA: New York Heart Association; COPD: chronic obstructive pulmonary disease; MI: myocardial infarction; CPB: cardiopulmonary bypass; DHCA: deep hypothermic circulatory arrest; AF: atrial fibrillation; CABG: coronary artery bypass grafting.
learning curve process. The curves presented a steep slope at the beginning, followed by a small plateau and then the curves started to move downwards, reflecting better than expected results. Surgeon E presented an almost flat curve without any significant cluster of failures. Surgeons F, G and H were performing well, but their total experience was too small to allow for a valid statement. However, it is interesting to note that their curves do not show any learning curve effects.
Higher-volume versus lower-volume surgeons in elective cases
Of the 753 elective thoracic aortic procedures performed at our institution, 425 (56.3%) were done by HVSs and 328 (43.7%) were done by LVSs. In 327 procedures, the main pathology was the aortic root (HVS n = 199, 60.6%; LVS n = 128, 39.3%), in 319 the ascending aorta (HVS n = 141, 44.2%; LVS n = 178, 55.8%) and in 107 the aortic arch (HVS n = 85, 79.4%; LVS n = 22, 20.6%). The preoperative patient characteristics are given in Table 1 . No significant differences with respect to age, sex, diabetes mellitus or chronic obstructive pulmonary disease were found between the two groups. However, during procedures on the aortic root, HVSs were more likely to operate on patients with a significantly higher proportion of peripheral vascular disease, cerebrovascular disease and active endocarditis. In addition, HVSs were more likely to have performed reoperative surgery independently of the type of operation. Operative data are reported in Table 1 . HVSs were more likely to perform operation through an upper partial sternotomy than LVSs. No significant differences were noted in term of cardiopulmonary bypass and cross-clamp time between the two groups during operation on the aortic root and the ascending aorta. However, LVSs presented a significantly longer cross-clamp time during operation on the aortic arch. HVSs were more likely to perform aortic valve-sparing operations, but LVSs were more likely to perform additional aortic valve replacement during operations involving the aortic arch. Postoperative mortality and morbidity are reported in Table 2 . The overall in-hospital mortality rate was 2% (15 patients) and it was similar between HVSs and LVSs. The incidence rates of neurological complications, postoperative myocardial infarction, atrioventriular block, renal complications and infection were similar among groups. Intensive care unit and hospital stays were also similar among groups. In the propensity score risk-adjusted multivariate analysis, LVSs were not independently associated with in-hospital mortality and morbidity with respect to the type of operation performed (Table 3) .
Higher-volume versus lower-volume surgeons in Type A acute dissection
Of the 114 emergent Type A acute aortic dissection procedures performed at our institution, 35 (30.7%) were done by HVSs and 79 (69.3%) by LVSs. The preoperative TAAD patient characteristics and operative data are given in Table 4 . No significant differences were found between the two groups, apart from a previous cardiac surgery procedure that was more frequent in the HVS group. No differences were noted in terms of cardiopulmonary bypass, cross-clamp time and deep hypothermic circulatory arrest duration between the two groups. The rates of hemi-arch and complete aortic arch replacement were similar between the two groups. However, LVSs were more likely to perform procedures on the aortic root. Postoperative mortality and morbidity are reported in Table 5 . The overall in-hospital mortality rate was 9.6% (11 patients). Despite a trend suggesting a higher mortality rate in the HVS group (17.1 vs 6.3%; P = 0.09), the difference was not 
DISCUSSION
This study examined the early outcomes for patients undergoing surgery of the thoracic aorta over a 10-year period in a single centre. For the purpose of the study, we have examined elective cases and TAAD operations. Particular attention was paid to the use of CUSUM curve analysis to monitor departmental and individual performance and to the relationship between outcome and caseload, with two HVSs and a group of six LVSs. Three main results can be identified from our study: (i) there was no significant difference with respect to early mortality and morbidity between HVSs and LVSs in elective cases; (ii) similar results were also obtained when TAAD operations were considered and (iii) the use of CUSUM curve analysis allows for real-time monitoring and can help the institution and surgeons to identify periods of less than expected performance. In the last years, performance monitoring has become a mandatory responsibility of individual cardiac surgeons and institutions [1, 2] . The traditional way of auditing surgical results with retrospective analysis of outcome data and statistical testing presents many limitations when describing performance monitoring. Such data are usually presented by year or other arbitrarily defined periods. This approach takes an average surgical performance over time; this may hide clusters of failure and limits our understanding of the performance. A more appropriate statistical tool is represented by time series analysis [4] . These methods report graphs of changes in outcome rates over time and may seem particularly promising for monitoring learning effects and performance. They can be applied to institutions or operators with both a high volume and a low volume of cases. The use of CUSUM analysis in cardiac surgery was pioneered by De Leval et al. However, to our knowledge no study to date has applied this statistical method to the field of thoracic aortic surgery. In our institution, the use of CUSUM analysis was introduced in 2003 and we have found it effective in monitoring performance and the learning curve in minimally invasive valve surgery and transcatheter aortic valve implantation [11] [12] [13] . The basic principle of the CUSUM curve is reward or punishment with each consecutive attempt, according to the inherent risk of the procedure. Nevertheless, the precise way in which control charts are set up needs to be considered carefully. In our study, for example, the occurrence of a surgical failure in each procedure accounted for a Values are expressed as n (%) unless otherwise specified. MI: myocardial infarction; AF: atrial fibrillation. 0.9 (upward) inflection in the curve, whereas each success determined a 0.1 (downward) inflection. After careful literature review, we decided to use an acceptable failure rate of 10% because many publications on large consecutive thoracic aortic surgery series revealed major complication rates of 10-20% and our target was directed towards the lower end of this range [14] [15] [16] . When observing our results, it is interesting to note that our departmental CUSUM presents some periods of less than expected performance. In particular, we observed a clear cluster of failures after 130 procedures. This period was congruent with two new surgeons joining the programme and so we speculate that the effect of their learning curve was responsible for the increase in the complication rate. Nevertheless, the operative mortality and stroke incidence remained stable during this period. Training inexperienced surgeons to perform thoracic aortic operation can affect department results and performance. For this reason, it is mandatory that surgical training be structured and closely monitored. Our policy is to expose new surgeons first to perform simple ascending aortic replacement, before gradually moving to performing simple aortic root replacement. This allows new surgeons to become progressively used to all the aspects of thoracic aortic surgery before moving to perform complex cases. However, careful patient selection by the lead consultant in allocating cases to be operated on by surgeons during their learning curve is mandatory to maintain good results and protects trainees from a period of bad performance. When observing the CUSUM curves of Surgeons C and D, a clear learning curve was present. However, such a learning curve effect was not present for the last four surgeons who joined the programme. It is difficult to draw conclusions from this observation; however, we speculate that this finding might be a reflection of the careful patient selection by our institutional lead consultant in allocating cases to be operated on by surgeons during their learning curve. In our study, we have also investigated the impact of caseload on early results. While many studies have been done to examine this relationship in other areas of surgical care [17] , only few have been performed in the specific context of thoracic aortic surgery. In 2003, Narayan et al. [18] used risk-adjusted clinical data to examine the volumeoutcome relationship between thoracic aortic procedure performed by a HVS and a group of low-volume surgeons in a single centre. Their results showed that there was no significant difference with respect to overall early mortality between higher-and lower-volume operators, but they found a significantly lower morbidity and better medium-term outcomes associated with the HVSs. Miyata et al. [19] identified and analysed 2875 procedures that took place across 36 centres in Japan between 2003 and 2005. In their study, higher annual hospital thoracic aortic surgery volume of hospitals was associated with reduced mortality rates for thoracic aortic surgery. They also report that the mortality outcomes of high-volume surgeons at high-volume hospitals were similar to those of low-volume surgeons at high-volume hospitals. In our study, no significant differences were found between HVS and LVS in terms of mortality and morbidity. Also, when the results are adjusted for preoperative characteristics, no significant differences were found. We believe that our findings might be the result of our institutional and team organization. Indeed, in our Values are expressed as n (%) unless otherwise specified. NYHA: New York Heart Association; COPD: chronic obstructive pulmonary disease; CPB: cardiopulmonary bypass; DHCA: deep hypothermic circulatory arrest; AF: atrial fibrillation; MI: myocardial infarction; CABG: coronary artery bypass grafting. centre, we have developed a structured programme where all the cases are discussed with all the surgical, cardiology and anaesthesiology staff. Moreover, structured pre-, intra-and postoperative protocols exist for every type of surgical operation and are continuously updated by all the professional figures involved in the surgical process, including the scrub nurse and the perfusionist. Recent studies have shown that a volume-outcome relationship exists also for TAAD repair [20] , with high-volume hospitals having better results when compared with low-volume institutions. These studies suggest the centralization of care, possibly through the designation of regional referral centres for aortic emergencies and the development of dedicated aortic teams. However, considering that our institutional volume of TAAD repair ranges between 8 and 12 cases per year, and that the surgeon coverage for aortic emergencies was provided by the full complement of cardiothoracic surgeons, it would be rather difficult to develop a structured TAAD training programme for all the components of the surgical staff. For this reason, one of the two HVSs is always available, to give support and eventually to assist an LVS, especially during the initial learning curve with TAAD repair. Specifically, the less experienced surgeons are actively assisted by one of the two HVSs through all the pre-and intraoperative management of TAAD patients. Moreover, since 2003 we have developed an institutional protocol with standardization of operative strategy and cerebral protection in an effort to reduce the variability of the operative technique. Our operative strategy for TAAD repair includes antegrade systemic perfusion whenever possible, root replacement and arch reconstruction for standardized indications, use of circulatory arrest with moderate hypothermia, antegrade cerebral perfusion and bilateral oxygen cerebral saturation monitoring (INVOS, Somnetics, Troy, MI, USA). Although no significant differences between HVS and LVS were identified in early outcomes of TAAD repair, surprisingly we found a trend suggesting a higher mortality rate in the HVS group (17.1 vs 6.3%; P = 0.09). We speculate that this difference was related to the fact that HVS patients more frequently underwent redo operations, and that in some complicated cases there has been a shift from a LVS to a HVS. A change in the designation of LVS to HVS in cases of unexpected findings or intraoperative complications would have led to the performance of the LVS being overestimated. We do not believe that this occurred to a significant extent; however, during the initial LVS learning curve with TAAD repair, the HVS may have actively performed a part of the intervention such as a difficult distal anastomosis or a complicated aortic root replacement. Studies such as this and others are important to audit the performance of surgeons and to reassure patients that good clinical outcomes are being achieved also by low-volume operators.
This study has several limitations that are important to consider when interpreting the main findings. It is necessarily observational, for both logistic and ethical reasons. The way in which cases were selected by the institutional lead consultant for low-volume operators is unlikely to be adequately characterized by our data, despite the large number of clinical variables available. Patients operated on by the two HVSs were more likely to have higher risk factors, possibly a reflection of the careful selection process when allocating cases to low-volume operators. In conclusion, our study shows that in an institution with a structured thoracic aortic programme, similar results can be obtained by HVS and LVS both for elective and emergent cases. A strong team organization with structured operative protocols, constant surgical training and performance monitoring represent the key factors to reduce the effect of casevolume. Indeed, as reported by Bachet in his editorial [21] on the study of Miyata and colleagues [19] : 'In modern surgery, the surgeon is only one (although important) element of a complex chain of care processes in which many other individuals (anaesthesiologists, intensivists, nurses and technicians, etc.) have a major role and whose activities and competence are of paramount importance in the quality of the patients' outcome'. Dr Czerny: And then did you also correlate individual outcome according to a standardized risk scoring system like EuroSCORE or STS score?
APPENDIX. CONFERENCE DISCUSSION
Dr Murzi: No. We haven't done it because we do not think that it is correct to apply the logistic EuroSCORE to thoracic aortic surgery. We have done a sort of subanalysis, but we didn't find a significant difference, also because the majority of the high-risk patients have been operated on by the higher-volume surgeon.
Dr Czerny: And finally, what about your set-up? Are surgeons A and B always assisting the low-volume surgeons, or are they performing the procedures alone from a given time point and, if so, how do you define this time point?
Dr Murzi: This is a very important question. At the beginning, higher-volume surgeons scrub with new surgeons for a few procedures, and then the trainer decides when the trainees are ready to do the operation by themselves. However, in our database, we don't have this kind of variable.
Dr D. Pagano (Birmingham, UK): I have a couple questions, that maybe Mattia would like to come in to help you with. It is a great piece of work, and it is very topical for the development of quality improvement programmes. There are two things really, that I would like to have your opinion on.
First of all, the issue about learning curve. Now, a proper quality programme should not have a learning curve because a learning curve is at the expense of the patient. So I would just like your thoughts on how we are going to deal in the future with learning curves.
The second is more a political question about healthcare design and service design. The relationships that you have shown with volume, and the positive relationship with volume and outcome, these were known not only in cardiac surgery, but in other specialties as you know. But inevitably, because of local designs and needs, because of healthcare and commissioning, you may have centres with low volume. How do you keep the quality going when you have low volume? I would just like your thoughts on that. Perhaps Mattia wants to comment.
Dr Murzi: Regarding the first question about the learning curve, in our opinion, it is extremely important to define the learning curve. What is 'learning curve'? It is difficult to say. What is important, in our opinion, is that when new surgeons come into the thoracic aortic programme, it is mandatory that rates for major complications like mortality and stroke should not be higher than what is reported by other surgeons.
Dr Pagano: How do you prevent it? Dr Murzi: Generally, we prevent it with a structured training programme. For example, we have a structured protocol, so every surgeon does the same things and the results are strictly monitored by the teacher. This is quite important.
However, the learning curve is present. We cannot hide this. It's true. But in a way, you can reduce the impact of this learning curve. It is difficult to define the number of procedures per surgeon, per type of procedure, because in real life we never can include the variable of the skillfulness of the surgeon. We know from daily practice that we have excellent surgeons, very fast, very skilled. They need five to ten procedures to become fully independent in a complex procedure. There are other surgeons who are also good, but slow, and they need more surgical procedures to become independent. It is a real aspect. For a scientific society, it is not easy to define a way for certifying the ability and the license to cure someone.
And so what we are trying to do is just to look into our reality. If we look back to previous practice, at ten years' activity, we didn't use a CUSUM curve really during the first five years, but started to use them 4-5 years ago, and here we are just reporting our previous 5-year experience. What we observed retrospectively, between the first five years and the second five years in which we had the real problem of training new surgeons due to the increase in activity, was that there was no difference in outcome. But our message is to use these kinds of methods, and to set up a database in order to have a way to control.
Dr Pagano: Just to make a particular comment on this: from a patient point of view, if you happen to be operated on in a low-volume centre, I think there are some potential tools to keep the quality going in that setting. The recipes are case selection, proctorship, development, education, and partnership with high-volume centres. All of this could be explored quite easily and could maintain the quality even in low-volume centres, in my opinion.
Dr Glauber: This is the way to go in any case. Partnership is important. Proctorship is more difficult because you cannot ask a proctor to be there all the time. I am managing a network in which people with a new technology will stay in contact via a net system in which we can be proctored, even remotely. But obviously, low volume means few surgeons, because a certain volume of surgery has to be performed by a single surgeon. Otherwise, it is better to send a patient elsewhere.
Dr K. Lobdell (Charlotte, NC, USA): Interesting comments. In our institute we have three cardiac surgery programmes that are central to our efforts, and six in total in our system, We moved a programme headed by a single surgeon and observed differences, and I think you touched on some of these variables. Replicating protocols that we've developed from the higher-volume centres and training of the teams are the keys to high performance.
Dr Glauber: Another important aspect related to this kind of analysis is having a problem when we operate during the day, and another problem in aortic surgery when we operate during the night. Because during the day, there is always someone in-house that can be called if you have a problem. During the night, it is more complex. So that's another aspect for the next analysis.
